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Solution 1 On a par partie
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p
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x lnxdx
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u = lnx! u0 = 1

x
v0 = x! v = 1

2x
2 ........0.5 pt
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xdx........0.5 pt
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�
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2
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........1.5 pt

donc I1 est converge
Pour le deuxieme integrale

I2 =

+1Z
0

1

x
p
x2 + 1

dx =

1Z
0
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x
p
x2 + 1

dx+

+1Z
1

1

x
p
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dx........0.5 pt

au voisinage de 0 on a

x
p
x2 + 1 t x........0.5 pt

et au voisinage 1 on a

x
p
x2 + 1 t x2........0.5 pt

on a d�apres l�integrale de riemman

1Z
0

1

x
dx (� = 1) converge et

+1Z
1

1

x2
dx (� = 2) diverge........1.5 pt

donc

I2 =

+1Z
0

1

x
p
x2 + 1

dx est diverge
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Solution 2 La solution homogène yH

y0 � (tanx) y = 0, y0 = (tanx) y

, y0

y
= tanx

,
Z

y0

y
dy =

Z
sinx

cosx
dx........0.5 pt

ln jyj = � ln jcosxj+ C1 tel que C1 2 R

ln jyj = ln
1

jcosxj + C1 tel que C1 2 R

donc

yH =
C

cosx
el que C 2 R........0.5 pt

La solution particulière ( la méthode de la variation de la constante)

yp =
C (x)

cosx
........0.5 pt

donc

y0p =
C 0 (x) cosx+ C (x) sinx

cos2 x
........0.5 pt

d�ou l�equation (E1)

y0 � (tanx) y = sinx, C 0 (x) cosx+ C (x) sinx

cos2 x
� sinx

cosx

C (x)

cosx
= sinx

, C 0 (x) cosx

cos2 x
= sinx

, C
0
(x) = sinx cosx =

1

2
sin 2x........0.5 pt

donc

C (x) = sinx cosx =
1

2

Z
sin 2xdx

=
1

2

Z
sin 2xdx =

�1
4
cos 2x........0.5 pt

d�ou

yp = yH =
C

cosx
+
�1
4
cos 2x+ C

par suite

yG = yH + yp =
�1
4
cos 2x+ C........0.5 pt

2- La somution homogène

y00 � 3y0 + 2y = 0
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E.C
r2 � 3r + 2 = 0) r1 = 1ou r2 = 2........0.5 pt

donc
yH = C1e

x + C2e
2x tel que C1; C2 2 R........0.5 pt

La solution particulière est de la forme

yp = ax
2 + bx+ c) y0 = 2ax+ b et y00 = 2a........0.5 pt

donc l�equation (E2)

2a� 3 (ax+ b) + 2
�
ax2 + bx+ c

�
= 4x2

donc
2ax2 + (2b� 3a)x+ 2c� 3b = 4x2

par identi�cation 8<: 2a = 4
2b� 3a = 0
2c� 3b = 0

)

8<: a = 2
b = 3
c = 9

2

........0.5 pt

yp = C1e
x + C2e

2x + 2x2 + 3x+
9

2
tel que C1; C2 2 R........0.5 pt

donc
yG = yH + yp = 2x

2 + 3x+
9
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Solution 3 On a

I1 =

ZZ
D1

(2x+ 4y) dxdy tel que D1 =
�
(x; y) 2 R2 =1 � x � 2 et 0 � y � 5

	
d�apres le theorem de Fubbini

I1 =
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(2x+ 4y) dxdy =
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1
dy........0.5 pt

=
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0
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�
3y + 2y2

�5
0
........0.5 pt

= 65........1.5 pt

2- On a

I2 =

ZZ
D2

(x cos y) dxdy tel que D2 =
n
(x; y) 2 R2 =0 � x � sin y et 0 � y � �
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o
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d�apres le theorem de Fubbini

I2 =
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D2

(x cos y) dxdy =

�
2Z
0

0@ sin yZ
0

(x cos y) dx

1A dy........0.5 pt
=

�
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0

�
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2
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�sin y
0

dy

=
1

2

�
2Z
0

sin2 y cos ydy =
1

8

�
2Z
0

sin2 y cos ydy........0.5 pt

=
1

8

�
2Z
0

cos y � cos 3ydy = 1

8

�
sin y � 1

3
sin 3y

��
2

0

dy........0.5 pt

=
1

6
........1 pt

Solution 4 On a

nX
k=0

kak + (n+ 1) an+1 =
n+1X
k=0

kak =
n+1X
k=1

kak........0.5 pt

=

nX
k=0

(k + 1) ak+1........0.5 pt

=
nX
k=0

(k + 1)

�
ak +

1
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�
........0.5 pt

=

nX
k=0

(k + 1) ak + 1........0.5 pt

=
nX
k=0

kak +
nX
k=0

ak +
nX
k=0

1........0.5 pt

donc
nX
k=0

ak = (n+ 1) an+1 � n........2 pt
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